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(57) [Abstract] 

[Problem] Positive electrode plate , and lithium or ne 
gative electrode plate which designates alloy as 
theactive substance to have, It is something which 
designates miniaturization of battery as objectivein 
battery which adopts spiral structure, aluminum is 
used for positive electrode collector.deterioration of 
storage property , and discharge property which 
originate in useof this aluminum current collector 
nonaqueous electrolyte solution primary battery which 
is prevented by fact thatimprovement is administered to 
electrolyte which is melted in nonaqueous electrolyte 
solutionis offered. 

[Means of Solution] Nonaqueous electrolyte solution 
which melts electrolyte which is displayed with Li 
N(CXF2X+1 S02)(CYF2Y+l S02) (However 1 X 
4 and 1 Y 4)making use of aluminum alloy 
of foil or film, is used for thecurrent collector which 
keeps active substance which designates manganese 
dioxide as main component inthe positive electrode. 
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[Claim 1] Manganese dioxide main active substance to 
do, It had metal current collector positive electrode , 
Being a nonaqueous electrolyte solution primary 
battery which consists of nonaqueous electrolyte 
solution which melts electrolyte in thenegative 
electrode , and nonaqueous solvent which designate 
lithium or lithium alloy as active substance, 
nonaqueous electrolyte solution primary battery which 
designates that it uses nonaqueous electrolyte solution 
which melts at least one kind which ischosen from 
those which are displayed with Li N(CxF2X+l 
S02)(CYF2Y+l S02) (However, 1 X 4 and 1 
Y 4) makinguse of foil or film which consists 
of aluminum alloy as theaforementioned metal current 
collector, as and said electrolyte as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] It is something regar 
ding nonaqueous electrolyte solution primary battery 
which improves electrolyte where thethis invention 
regards nonaqueous electrolyte solution primary 
battery , is added to nonaqueous electrolyte solution 
to metal current collector of theespecially positive 
electrode making use of aluminum. 

[0002] 

[Prior Art] Negative electrode which designates lithium 
or lithium alloy as active substance and nonaqueous 
electrolyte solution primary battery whichdesignates 
manganese dioxide as positive electrode active material, 
have feature that it can beused with broad temperatur 
range in addition to possessing high energy density. 
Because of this, it is used in camera and portable 
equipment or other electronic equipment, not only 
abackup application of memory, as driving power 
supply of equipment. As for battery which is used for 
these application, it has reached thepoint where it can 
seek miniaturization of battery itself attendant upon 
theminiaturization of electronic equipment itself. 
Especially, with cylindrical nonaqueous electrolyte 
solution primary battery which uses electrode body 
which adopts spiral structurewhich through separator, 
winds positive/negative electrode plate of strip, in 
order toprevent deterioration of discharge property 
which is seen in decrease etcof discharge voltage which 
originates in decrease of pole plate surface area 
whichaccompanies miniaturization of battery, it is 
necessary to do making thin ofthe pole plate. 

[0003] 

[Problems to be Solved by the Invention] Until recentl 
y, cut is given to stainless steel in positive electrode 
collector of theaforementioned nonaqueous electrolyte 
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solution primary battery, core of mesh which expands 

Sen ^r C f! le ? lat ? is Used But ' when ^ess of 
each mesh of lath is decreased in thepositive electrode 
collector which uses aforementioned lath, strength of 
core itselfbecomes insufficient, as current collector 
which keeps active substance it is notpossible to carry 
out function. In addition, stainless steel making thin 
is done, also method which is madethe current collector 
of foil or film is thought, but it is a expensive inthe 
economical, production of thin form pole plate which 
uses current collectorwhich is acquired in regard to 
utility is difficult. 

[0004] Then you can think method which applies alum 
inum which is usedgenerally with chargeable and 
dischargeable nonaqueous electrolyte solution 
secondary battery , to aforementioned nonaqueous 
electrolyte solution primary battery, aluminum is rich 
and to malleability with inexpensive and from thing 
themaking thin of positive electrode collector is 
possible. 

[0005] But, when aluminum is applied to positive elec 
trode collector, it cannot use LiCF3S03which is a 
electrolyte of nonaqueous electrolyte solution which is 
used generally in nonaqueous electrolyte solution 
primary battery. As this reason, nonaqueous 
electrolyte solution which designates LiCF3S03 as 
electrolytemelts AI2O3 coating which is formed to 
surface of current collector which usesthe aluminum, 
furthermore melts also aluminum of coating inside 
stops carrying out function as current collector. 

[0006] Vis-a-vis this, with nonaqueous electrolyte sol 
ution secondary battery, LiPFe where melting AI2O3 
coating doesnot occur, is melted in nonaqueous 
electrolyte solution as electrolyte. Then, when LiPF6 
is applied to nonaqueous electrolyte solution primary 
battery, reacting with trace moisturewhere unstable PF6 - 
exists inside battery can in ambient temperature, it forms theflu 

formed reacts with negative electrode lithium in the 
battery storage, originates in these reactions, storage 
property deterioratesconsiderably. 

[0007] As for this invention, it is something which can 
do mmiaturization of batterywhich has electrode body 
of spiral structure as objective, it is something 
whichoffers nonaqueous electrolyte solution primary 
battery which has positive electrode which uses 
aluminum for the positive electrode collector, is 
superior in storage property. 

[0008] 

[Means to Solve the Problems] It is something which u 
ses electrolyte which is displayed with metal current 
collector and General Formula Li N(CxF2X+l 
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S02XCYF2Y+1 S02) (However, 1 X 4 and 1 
Y 4) which consist of aluminum in 
nonaqueous electrolyte solution primary battery 
whichconsists of nonaqueous electrolyte solution 
which melts electrolyte in negative electrode , and 
thenonaqueous solvent which designate positive 
electrode and lithium or lithium alloy where this 
inventiondesignates manganese dioxide as main active 
substance in order to achieve theaforementioned 
objective, has metal current collector as active 
substance. 
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[0009] When electrolyte which relates to aforementione 
d this invention is used,melting AI2O3 coating which 
was formed to surface of aluminum which isa positive 
electrode collector occurs when voltage of positive 
electrode for negative electrode lithium is in the4.0 V 
or greater only. Because of this, voltage which occurs 
between positive/negative electrode, as for 
thenonaqueous electrolyte solution primary battery of 
this invention which is a 3.7V extent or less, are not 
times when melting theAl203 coating occurs in on 
aluminum surface of positive electrode collector as for 
positive electrode collector is always astable state. 
Because of this, it becomes possible to use aluminum 
for positive electrode collector. Furthermore, because 
there are not times when fluoroacid due to thereaction 
with moisture is formed, it is superior even in storage 
property. 

[0010] Furthermore, when LiC104 is used for electrolyt 
e of nonaqueous electrolyte solution in,there are not 
times when aluminum which is a positive electrode 
collector is melted, canmake storage property of battery 
satisfactory, but there is a problem in thestate at time of 
battery overdischarge, electrolyte which relates to this 
inventionis more desirable. 

[0011] 

[Embodiment of Invention] You explain below, concer 
ning embodiment of this invention, offer 
tounderstanding of this invention. 

[0012] Is stated in Claim 1 as for invention which, ma 
nganese dioxide main active substance to do, Being a 
nonaqueous electrolyte solution primary battery which 
consists of nonaqueous electrolyte solution which 
melts electrolyte in thenegative electrode , and 
nonaqueous solvent which designate positive 
electrode and lithium or lithium alloy whichhave 
metal current collector as active substance, as metal 
current collector it is something which usesthe 
nonaqueous electrolyte solution which melts at least 
one kind which is chosen from those which 
aredisplayed with Li N(CxF2X+l S02)(CYF2Y+1 
S02) (However, 1 X 4 and 1 Y 4) 
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making use of foil or filmof aluminum, as electrolyte. 

diox.de , chemical manganese dioxide or other act ve 
substanc eand conductor and binder, with water or 
other hquid, m aluminum foil or thealuminum film 
which is a current collector. On one hand, as for 
negative electrode, metallic lithium or lithium 
aluminum alloy etc isillustrated. 

[0014] As for solvent which melts electrolyte in this in 
vention, it is notsomething which especially L foSrf 
various solvent which is known, butfrom St U Sntt 
as one for nonaqueous electrolyte solutSn^Sn^ > 
battery can be used. Concretely mixed solvent of 
ethylene carbonate , vinylene carbonate , propylene 

S£Fi? ^ er high dielectric constant s 

these high dielectric constant solventand diethyl 
^Tktfr'V Carb0Date • ! ' 2 ethane 
« listed y ° r 0thCr l0W b0Uin8 S0,vent 

[0015] 

[Working Examples)] Below, it refers to contrast with 
Comparative Example concerning Working ExamDlenf 
this invention, details. Furthennore eSbate?? 
which is used here, as though itshows ffpgS, is 
cylmdncal battery. 5 ' 

[0016] Electrolyte which relates to this invention is dis 
played with General Formula Li NfCxF2xTi 
S V ^XCYF2Y + , SG2) (However iKd l 

fT kid"' workin8 exampie Li N(C2 



[0017] Referring to Figure 1 concerning constitution 
of cylindrical battery in thethis working example you 
detail. In aluminum foil which is a iufi 
coatag positive electrode plate 1 of strip wSs 
dried and negative electrode plate 2 of strip which 
consists of lithium metal andthe elertr^e body which 
consists of these positive electrode plate 1 and 
separator 3 which isinserted between negative 
electrode plate 2 winding have been don? anode 
compounddesignating manganese dioxide as main 
component, in coil, this electrode body as shownin 
Figure 1, is arranged inside case 8. Through packing 
1 0 to upper opening part of outside can 8 it 

lE^S" w d ? CSeaUng pIate 9 is mo ™te'd, positive 
fiS d T C Pl ^ e • 15 COnnected ^ P ositiv « electrode 
Xld h . ad K d,tlon ' re speetively, upper part insulating 
sheet 4 and bottom insulating sheet 5 are arranged in 
Aetop and bottom parts of aforementioned electrode 
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[0018] Anode compound which is applied to positive 
electrode plate 1 here as active substance mixes 
withthe fluorocarbon resin powder with weight ratio of 
90:5:5 as carbon powder and binder asthe electrolytic 
manganese dioxide and conductor which thermal 
processing are done, it is somethingwhich was 
adjusted paste including carboxymethyl cellulose 
aqueous solution kneading in this, anode compound 
of paste coating , after drying, sheet molding was 
done inthe both surfaces of aluminum foil (thickness 
20 m) which is a current collector. And, this sheet 
molding it did thermal processing for second time with 
250 °C to 300 °C,removed deposited water, made 
positive electrode plate 1. 

[0019] In addition, those which melt Li N(C2 F5 S02) 
2 at ratio of 0.5 mol/1 as the electrolyte were used for 
mixed solution of propylene carbonate and 1, 2- 
dimethoxy ethane, as the nonaqueous electrolyte 
solution. 
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[0020] Furthermore, positive electrode, made width 2 
6 mm , length 400 mm and thickness 0.22 mm, the 
negative electrode made width 24 mm , length 400 mm 
and thickness 0. 1 rnm. Making use of these, 
cylindrical nonaqueous electrolyte solution primary 
battery which possesses outer diameter 17 mm , 
height 35 mm and battery capacity 1300 mAh was 
acquired. This is designated as this invention battery 
A. 

[0021] (Comparative Example 1) Replacing to nonaque 
ous electrolyte solution which melts Li N(C2 F5 S02)2 
which is used with theaforementioned Working 
Example , you used nonaqueous electrolyte solution 
which uses LiCF3S03 (concentration 0.5 mol/1) for the 
electrolyte, other constitution you drew up comparison 
battery 1 which is made similarto aforementioned 
Working Example. 
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[0022] (Comparative Example 2) Replacing to nonaque 
ous electrolyte solution which melts Li N(C2 F5 S02)2 
which is used with theaforementioned Working 
Example, nonaqueous electrolyte solution which uses 
LiPF6 (concentration 0.5 mol/1) for electrolyte 
youused, other constitution you drew up comparison 
battery 2 which is made similarto aforementioned 
Working Example. 
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fiS 2 3 cm, Jf^O. 4 1mmil, fittl** <*2 4mrru 
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[0023] (Comparative Example 3) Replacing to positive 
electrode collector of aluminum foil which is used with 
theaforementioned Working Example, it drew up 
comparison battery 3 which uses stainless steel (SUS 
444) of the lath shape for positive electrode collector. 
However it made same as discharge capacity of this 
invention battery, positive electrode, made width 26 
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mm , length 23 cm and thickness 0.41 mm here, 
negative electrode,made width 24 mm , length 23 cm 
and thickness 0.1 7 mm. 

[0024] Discharge property and storage property was co 
mpared concerning each battery of this invention 
battery A, and comparison battery 1,2 and 3 which it 
acquires. 

[0025] Appraisal regarding discharge property of batter 
y in occasion wherethe constant resistance discharge 
which is connected to resistance of 60 in 
temperature atmosphere ofthe +2 0 °C, is administered 
immediately after assembling battery,until it reaches to 
discharge voltage of change and rule of battery 
discharge voltage, itcompared from aspect of discharge 
continuation period. 

[0026] On one hand, appraisal regarding storage prope 
rty of battery,immediately after assembling battery, 2 
weeks after retaining, inthe same way as appraisal 
regarding aforementioned discharge property, 
administered constant resistance discharge which is 
connected to resistance of 60 inthe temperature 
atmosphere of +2 0 °C with 85 °C, compared from 
aspect ofchange and discharge continuation period of 
battery discharge voltage, test result, is shown in 
Figure 2 and Figure 3. As for Figure 2 it is a 
discharge characteristic graph of initial stage in 
immediately after thebattery assembly, Figure 3 is 
discharge property characteristic graph after retaining. 

[0027] From result of Figure 2, in electrolyte Li N(C2 
F5 S02)2, as for this invention battery A andthe 
comparison battery 2 which use aluminum foil for 
positive electrode collector, as for comparison battery 
1 thedischarge voltage immediately after test start is a 1. 
5V discharge voltage ofapproximately 2.9V is 
maintained vis-a-vis, after that hasdecreased suddenly. 
As for this invention battery A and comparison battery 
2, as for being superior in discharge property itis clear 
from this. As for Comparative Example battery B, 
from immediately after battery assembly, considerably 
asfor discharge property it is thought because liquation 
of aluminum foil which is a positive electrode collector 
advances that it deteriorated. 
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[0028] On one hand, as for this invention battery A a 
nd comparison battery 2, in comparison with the 
comparison battery 3, battery discharge voltage highly 
being superior you understand. Because as for 
comparison battery 3, pole plate thickness to be large 
opposing surface area of positive/negative electrodeis 
small, it is thought thing where battery discharge 
voltage becomes low. 

[0029] Is superior it understands that next from result o 
f Figure 3, theLi N(C2 F5 S02)2, this invention 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. 1ST A cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.8 



JP 00012044A Machine Translation 



[0030] v±.<Dmsk*y. ^«ns»Att, **ttJS«tt 

fc, *SJfifilT?li«»ML i N (c 2 f 5 so 2 ) 2 Sfflt>fcA<. 
C*llCft*TL i N (CF 3 S0 2 ) 2 , L i N (CF 3 S0 2 ) 
(C 4 F 9 S0 2 ) mto-Vl&L i N (C x F 2XH S0 2 ) (C Y F 
2^8 0,) (fc£t1<X<4. l£Y<4) -C«S*l6« 



[0 03 1] 

*«»»=fcl*T. LiN (C x F2xhS0 2 ) (C Y Fj, t| SO 
2 ) (fc£LlSXS4. TSY24) f*£tl£B»*£/B 



[ii(0ffi««KW] 

[0 1 ] !Mc«*»-*«ifi0**<©-«S*T«fffiBI 



[0 2] s,iMftjftiiftotiiJHttw=&it 



[H3] Sttl«fiE&, -SJWa«»Lfc*l=fc«t**«WtBB 



1 




2 


urn 


3 




4 




5 


T»U1* 


6 




7 





battery A which uses aluminum foil for positive 
electrode collector storage deterioration is lessin 
electrolyte in comparison with comparison battery 2 
which uses LiPF6 for the electrolyte. 

[0030] From result above, as for this invention battery 
A, regarding high discharge property and thestorage 
property, it understands that it is something which is 
superior. Furthermore , with this working example 
electrolyte Li N(C2 F5 S02)2 was used, butreplacing 
to this, equal effect acquired making use of electrolyte 
whichis displayed with LiN(CF3S02)2 and Li N(CF3 
S02)(C4 F9 S02) or other General Formula Li 
N(CXF2X+1 S02)(CYF2Y+1 S02) (However 1 X 
4andl Y4). 

[0031] 

[Effects of the Invention] When positive electrode colle 
ctor of aluminum quality is used by using electrolyte 
which isdisplayed with Li N(CxF2X+l S02)(CyF2Y+ 
1 S02) (However 1 X 4 and 1 Y 4) 
according to this invention, in nonaqueous electrolyte 
solution primary battery whichuses lithium or lithium 
alloy for manganese dioxide , and negative electrode in 
the positive electrode,, there are not times when 
positive electrode collector liquates in electrolyte 
solution, theycan offer battery which is superior in 
initial discharge characteristic and storage property. 



[Brief Explanation of the Drawing(s)] 

[Figure 1] One example of constitution of nonaqueous 
electrolyte solution primary battery is shown cross 
section 

[Figure 2] In initial stage state immediately after battery 
assembly, discharge characteristic graph 

[Figure 3] After battery assembly, constant period after 
retaining in, discharge characteristic graph 

[Explanation of Reference Signs in Drawings] 

1 positive electrode 

2 negative electrode 

3 separator 

4 upper part insulating plate 

5 bottom insulating plate 

6 positive electrode lead 

7 negative electrode lead 
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8 case 

9 assembly sealing plate 

10 packing 
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[Figure 3] 
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